Objective. To analyze the disparity in hospital care among people of various socio-economic status (SES) under a universal health insurance scheme.
Background
Universal health coverage is a common goal for almost every industrialized country. Since 1995, the implementation of the compulsory National Health Insurance (NHI) program has extended insurance coverage to all residents of Taiwan. The NHI program significantly reduced the financial barriers to health care and increased the utilization of healthcare services [1] [2] [3] . In Taiwan, ∼99% of all citizens are covered under the NHI, and >95% of the hospitals nationwide are NHI-contracted providers. Moreover, people are free to choose any contracted hospitals without a referral.
Previous studies have examined the impact of universal health insurance on healthcare utilization and expenses among various groups in Taiwan [4, 5] . Previous reports showed that the implementation of the NHI has improved the healthcare utilization of disadvantaged groups, including pregnant women [6] , newborns [7, 8] , the elderly [9] and rural residents [10] . However, a study revealed that inequity in out-of-pocket expenses might exist among various income and regional groups [4] . A study by Chiang [11] reported that, along with economic development, the association between income distribution and mortality was higher in 1995 than in 1976. However, Wen et al. [12] reported that life expectancy improved more for low-ranked health-status groups after the introduction of the NHI program, which reduced the disparity after introduction of the NHI program.
Access to healthcare is a key element of socio-economic inequalities in healthcare [13] . The majority of previous studies have reported that universal health insurance increased the accessibility to care among various disadvantaged groups or reduced the disparity that characterizes mortality in Taiwan. However, whether people in various groups receive different levels of hospital care has not been examined. This study aims to examine the disparity in the hospital care received by people of various socio-economic status (SES) in terms of the access to care and perceived quality of hospital care.
Materials and methods

Data collection
Data for this study came from a nationwide survey through a questionnaire mailed to discharged patients 18 years old or over. This survey was conducted with support from Taiwan's Bureau of NHI to gather information on patients' experiences and the perceived quality of hospital services. To increase administrative efficiency, this study included 183 NHI-contracted hospitals (out of a total of 456 hospitals in Taiwan in 2009) with an average of five or more discharged patients per day. These hospitals already accounted for >98% of all inpatient services nationwide. The distribution of the selected hospitals was as follows, in order of decreasing accreditation level: 19 medical center hospitals, 76 regional hospitals and 88 district hospitals.
To develop a representative sample, this study recruited all the eligible patients who were discharged on 20 October 2010 from the 183 hospitals. On that date, discharged patients aged 18 years or older were asked to participate in the study at the time of discharge and were incentivized with a 100 New Taiwan Dollar (NTD) (1 NTD = 0.033 USD) gift voucher. Willing participants were given a sealed envelope including a copy of the questionnaire, a business reply mail (BRM) envelope and the gift voucher. Discharged patients or their primary caregivers were asked to fill out the questionnaire when they went home and to send it back in the BRM envelope. The study was approved by the Research Ethics Committee of the National Health Research Institutes in Taiwan.
The questionnaire consisted of three parts. The first part collected information on the patient's route of admission, self-rated severity when hospitalized, the name of the hospital, the type of room ( private single room or not) in which the patient stayed and the total out-of-pocket amount they paid. The second part consisted of 27 items of the Patient-Reported Hospital Quality (PRHQ). The third part was the patient's demographic characteristics such as age, gender, education and household income. If the questionnaire was completed by the patient's primary caregiver, both the patient's and their caregiver's age, gender and education variables were collected in the questionnaire.
Variables of interest
In the present study, we aimed to detect any differences in the hospital care received, i.e. access to care and perceived hospital quality, among various SES groups. The major dependent and independent variables are described as follows.
Access-to-care variables. The two variables measuring the access-to-hospital care were the patient's route of admission (i.e. planned or unplanned) and the accreditation level of the chosen hospital. In Taiwan, a certain proportion of patients are admitted to hospitals via emergency department (ED) without prior planning. Hong et al. [14] found that these patients were at high risk of a missed diagnosis at some point during their ED stay, possibly due to overcrowding and time constraints in the ED. We intended to examine the association between a patient's SES and route of admission (i.e. admitted via planned arrangement or non-planned ED visit).
The hospital accreditation system was established in 1978 by the Ministry of Education and Department of Health in Taiwan [15] . Each hospital that applied for accreditation was subject to an expert team's on-site inspection. Medical centers are the highest-ranked hospitals, followed by regional hospitals and district hospitals. In Taiwan, hospitals with a higher accreditation level usually possess advanced diagnostic and therapeutic equipment [16] along with comprehensive scope of clinical specialties, making them more capable of treating patients with complicated severe conditions. There is no formal referral system between healthcare institutions; it is usually difficult for patients to transfer to another hospital when they want to. Nevertheless, the NHI co-payment rate for staying at a hospital is the same (10%) for every level of hospitals. This study intended to examine whether patient's choice of hospital (accreditation level) was associated with her/his SES.
Perceived quality of hospital care. The perceived hospital care in this study was measured by a standardized instrument, the PRHQ questionnaire, which was developed in Taiwan based on previously published studies [17] [18] [19] . The PRHQ consists of 27 core items to measure six important domains of healthcare quality, including medical care (4 items), nursing care (5 items), overall interaction (5 items), respect (3 items), psychosocial support (6 items) and hospital environment (4 items). A five-point Likert scale was used and a simple additive scoring algorithm has been adopted to form a composite score, with higher scores representing a perception of superior care. A pilot study indicated that the PRHQ has excellent reliability and validity [20] , rendering it suitable for measuring hospital quality from the patient's perspective.
Socio-economic status. The patient's education and household income were used as indices of SES. The educational level of the patient or caregiver, respectively, was divided into three groups: 0-6, 7-12 and ≥13 years. Household income was divided into three groups: <25 000 NTD, 25 000-75 000 NTD and >75 000 NTD per month.
Control variables. Several covariates were controlled for in the regression models. While examining the association between SES and the access-to-care variables, controlled variables were the patient's age, gender, self-rated severity, level of education, household income, hospital room type and hospital location. With regard to the patient-reported hospital quality, confounding variables included in the model were the same as in the above-mentioned models, except that the respondent's age, gender and education were used in this model, as in previous studies [16, 21, 22] .
Statistical analysis
Two multiple logistic regression models were employed to examine the association between SES and the two access-to-care variables: the admission route and the choice of hospital.
A multiple linear regression model was conducted to examine the association between SES and the patient's perception of hospital quality. We hypothesize that (i) patients' SES were associated with their access-to-care variables and (ii) the PRHQ score was associated with the respondent's SES. Since the PRHQ score measured patient-perceived quality of care, which was an outcome indicator, access-to-care variables were also incorporated in the regression model. The sample size included in the analyses was smaller than the original sample due to missing data in several categories; however, the basic characteristics were similar among groups.
The analyses were performed using SPSS 17.0. The correlation between patients' or respondents' education and household income was low (spearmen rank correlation coefficient = 0.16 and 0.26, respectively), and the results from the regression models were stable with both variables incorporated in the models.
Results
Background
On 20 October 2010, we recruited 5194 discharged patients to participate in the study. We received 3075 questionnaires that were returned by mail, which yielded a response rate of 59.2%. Of the returned questionnaires, we excluded 60 participants who failed to complete 23 of the 27 core items of the PRHQ set, leaving a final study sample of 3015 participants (overall response rate of 58.0%).
The demographic characteristics of the patients and the respondents are given in Table 1 . As can be seen, the proportion of patients aged 18-44 was 38.3%; while the proportion of respondents in the corresponding age group was 55.4%. The proportion of patients >65 years was 35.3%, whereas only 5.6% of the respondents were at least 65 years old. The percentage of female patients was 47.2% and the figure was 57.1% of the respondents. The majority of respondents (∼90%) had completed junior high school or higher levels of education, while one-third of the patients had completed only primary school. The largest group of participants (37.3%) came from families with a monthly household income of 25-75 000 NTD.
The patients were discharged from 183 hospitals. Regarding the accreditation level of the hospitals, 33.0% of patients were discharged from medical centers, 49.0% were discharged from regional hospitals and 18.0% were discharged from district hospitals. This distribution was similar to the national average (i.e. medical centers 37%, regional hospitals 47% and district hospitals 16%). Approximately 55% of the 3015 patients were admitted through planned routes of admission; 55.5% of patients stayed in rooms paid for by insurance and 44.1% stayed in single/double-bed rooms.
Association between SES and access-to-care variables
The simple association between patient SES and the two access-to-care variables (admission route and hospital choice) is presented in Table 2 .
For the admission route, patients with a higher level of education were more likely to be admitted to the hospital via a planned schedule (62.5%) than those with lower levels of education (52.4%) with P < 0.001. Patients in the highincome group were more likely to be admitted to the hospital according to a planned schedule (57.6%) than were those in the low-income group (47.8%) with P = 0.002. Regarding the accreditation level of the hospital selected for care, patients with higher levels of education were more likely to be admitted to a medical center (40.4%) than those with lower levels of education (32.1%) with P = 0.004. Patients in the highincome group were also more likely to be admitted to a medical center (39.0%) than those in the low-income group (33.0%) with P = 0.037. Table 3 shows the results from logistic regression models which examine the association between patient SES and the two access-to-care variables. The patient's education was associated with both of the two access-to-care variables. Patients in the low-education group were less likely to be admitted to a hospital according to a planned schedule than those in the higheducation group (odds ratio (OR) = 0.67, P = 0.008). Patients in low-or middle-education groups were less likely to choose a medical center than those in the high-education group (OR = 0.66, P = 0.008 and OR = 0.63, P = 0.001, respectively). Household income was not associated with the route of admission or the accreditation level of the chosen hospital. Finally, Table 4 shows the effects of the respondent's SES and the access-to-care variables on the PRHQ scores. The F statistic of the goodness-of-fit test was 4.36 (P < 0.001), indicating that the R-square value for the overall model was significantly different from zero. The respondent's education or income was not associated with the PRHQ scores. However, for the two access-to-care variables, we found significant association only between admission type and PRHQ scores, with a coefficient of 0.133 (P < 0.001). Patients with planned admission tended to have better perceived hospital quality than those with unplanned admission. The hospital's accreditation level was not associated with the PRHQ scores.
Regression model analysis
Discussion
First of all, the present study investigated whether there was a disparity in patients' access-to-hospital care among different SES groups using two variables: route of admission and hospital accreditation level. We found that patients with lower education were more likely to be admitted via un-planned ED visits and less likely to choose a medical center hospital compared with higher educated patients. Household income was not associated with any of the two access-to-care variables.
Secondly, this study examined whether SES was associated with quality of care from patient's perspectives. We found that neither education nor household income was associated with patient-perceived quality. However, significant association was found between the admission route and the patient-perceived quality of care, indicating that admission through the ED might result in poorer perceived quality of care.
The association between patient's education (but not household income) and admission route may reveal the effect of health literacy. We suggest that people with higher education levels may acquire more health knowledge and higher awareness of their health or illness conditions; therefore, they may have a greater chance of being properly admitted to a hospital via a planned schedule [23] . Similarly, people with higher education levels also possess better knowledge or information concerning hospital accreditation levels, which is commonly used by the general public as a reference for choosing a hospital in Taiwan [16, 24] . On the other hand, after considering other covariates, household income was not associated with admission route or hospital choice, which may imply fair access to hospital care among people with different incomes. Freedom of choice and low co-payment requirement of 10% under the NHI system might be the major reasons for the finding. In addition, co-payment exemption for people with a 'lowincome family' certificate might also ensure the accessibility to care for disadvantaged groups in Taiwan [25] .
Quality of care from patient's perspectives has become more important in the past decade [17, 18] . A recent report indicates that patient-rated quality scores are significantly associated with quality-of-care measures from clinical perspectives [26] . The standardized PRHQ questionnaire has been shown to be a reliable and valid tool in Taiwan [20] . This study found that neither education level nor household income was associated with patient-perceived quality. However, significant association was found between admission route and the PRHQ; admission through the ED might result in poorer perceived quality of care. This finding has been supported by previous studies [27] . This study also showed that ∼44% of the patients were admitted to a hospital via ED. Reducing unplanned admission via ED is a challenge for health authorities in the future.
It should be noted that the present study has several limitations. First, the response rates for our survey were relatively low (58%), although it was similar to those of other surveys on hospital patients [21, 25] . Secondly, clinical information concerning the patient's illness was not available in the analysis. Therefore, we included the self-rated severity level as a proxy for clinical severity. Thirdly, this study did not include process-based quality indicators, which may influence patient-perceived quality of care [28] . Findings from this study should be interpreted conservatively.
In conclusion, this study revealed that patients' education is associated with access to hospital care as represented by admission route and hospital choice under the universal health insurance scheme in Taiwan. Furthermore, unplanned admission is associated with a poorer perceived quality of care. Reducing unplanned admission and improving health literacy among less-educated population is a challenge for health authorities in the future.
